Vincristine and temozolomide combined chemotherapy for the treatment of glioma: a comparison of solid lipid nanoparticles and nanostructured lipid carriers for dual drugs delivery.
Glioma is a common malignant brain tumor originating in the central nervous system. Efficient delivery of therapeutic agents to the cells and tissues is a difficult challenge. Co-delivery of anticancer drugs into the cancer cells or tissues by multifunctional nanocarriers may provide a new paradigm in cancer treatment. In this study, solid lipid nanoparticles (SLNs) and nanostructured lipid carriers (NLCs) were constructed for co-delivery of vincristine (VCR) and temozolomide (TMZ) to develop the synergetic therapeutic action of the two drugs. The antitumor effects of these two systems were compared to provide a better choice for gliomatosis cerebri treatment. VCR- and TMZ-loaded SLNs (VT-SLNs) and NLCs (VT-NLCs) were formulated. Their particle size, zeta potential, drug encapsulation efficiency (EE) and drug loading capacity were evaluated. The single TMZ-loaded SLNs and NLCs were also prepared as contrast. Anti-tumor efficacies of the two kinds of carriers were evaluated on U87 malignant glioma cells and mice bearing malignant glioma model. Significantly better glioma inhibition was observed on NLCs formulations than SLNs, and dual drugs displayed the highest antitumor efficacy in vivo and in vitro than all the other formulations used. VT-NLCs can deliver VCR and TMZ into U87MG cells more efficiently, and inhibition efficacy is higher than VT-SLNs. This dual drugs-loaded NLCs could be an outstanding drug delivery system to achieve excellent therapeutic efficiency for the treatment of malignant gliomatosis cerebri.